Newly secreted adenylate cyclase toxin is responsible for intoxication of target cells by Bordetella pertussis.
Adenylate cyclase (AC) toxin is present on the surface of Bordetella pertussis organisms and their addition to eukaryotic cells results in increases in intracellular cAMP. To test the hypothesis that surface-bound toxin is the source for intoxication of cells when incubated with B. pertussis, we characterized the requirements of intoxication from intact bacteria and found that this process is calcium-dependent and blocked by monoclonal antibody to AC toxin or antibody against CD11b, a surface glycoprotein receptor for the toxin. Increases in intracellular cAMP correlate with the number of adherent bacteria, not the total number present in the medium, suggesting that interaction of bacteria with target cells is important for efficient delivery of AC toxin. A filamentous haemagglutinin-deficient mutant (BP353) and a clinical isolate (GMT1), both of which have a marked reduction in AC toxin on their surface, and wild-type B. pertussis (BP338) from which surface AC toxin has been removed by trypsin, were fully competent for intoxicating target cells, demonstrating that surface-bound AC toxin is not responsible for intoxication. B. pertussis killed by gentamicin or gamma irradiation were unable to intoxicate, illustrating that toxin delivery requires viable bacteria. Furthermore, CCCP, a protonophore that disrupts the proton gradient necessary for the secretion of related RTX toxins, blocked intoxication by whole bacteria. These data establish that delivery of this toxin by intact B. pertussis is not dependent on the surface-associated AC toxin, but requires close association of live bacteria with target cells and the active secretion of AC toxin.